Synergistic induction of cytochrome P450 by ethanol and isopentanol in cultures of chick embryo and rat hepatocytes.
The purpose of this study was to investigate whether isopentanol, the most abundant higher chain alcohol in alcoholic beverages, contributes to induction of different forms of hepatic P450s associated with consumption of these beverages. We have previously reported that ethanol and isopentanol each induce P450 2H1/2 in cultured chick hepatocytes and that ethanol induced P450 2B1/2, as well as P450 2E, in cultured rat hepatocytes. Here we investigated the induction of P450 by isopentanol alone and in combination with ethanol in cultured chick and rat hepatocytes. The forms of induced P450 were identified both enzymatically and immunochemically. In cultured chick hepatocytes, both isopentanol and ethanol induced P450 2E, but combined treatment with these alcohols had no greater effect than treatment with ethanol alone. In cultured rat hepatocytes, isopentanol alone did not induce P450 2E or 2B1/2 and had no effect on the ethanol-mediated induction of P450 2E. However, isopentanol combined with ethanol caused a synergistic induction of P450 2B1/2 in cultured rat hepatocytes and an additive to synergistic induction of P450 2H1/2 in cultured chick hepatocytes. The levels of enzyme activities induced by the combined alcohol treatment approached those induced by potent barbiturates. The results suggest that the pentanols in alcoholic beverages may be responsible for a barbiturate-like induction of P450 in hepatocytes.